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DETAILED ACTION 
Election/Restrictions 

Applicant's election with traverse of Group I in the reply filed on February 24, 2005 is 
acknowledged. The traversal is on the ground(s) that claim 6 is not a linking claim, and should 
be grouped with the invention of Group I. The Examiner agrees with Applicant that claim 6 
should be grouped with claims 1-5. It is believed that was intent of the original restriction 
requirement. Claim 6 was labeled a linking claim because it was believed that it could not be 
properly restricted from the method claims. If AppUcant had elected the method claims, claim 6 
would have been examined as well. Since Applicant elected the device claims, it will be 
examined with the device claims. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 7 and 8 are withdrawn .from further consideration pursuant to 37 CFR 1.142(b), as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Applicant timely traversed the restriction (election) requirement in the reply filed on February 
24, 2005. 

Drawings 

The drawings are objected to under 37 CFR 1.83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the thin film resistance element 
through an interlay er insulating film (claim 1) must be shown or the feature(s) canceled from the 
claim(s). Note that claim 1 fiirther states the upper surface of the interlayer insulating film is 
beneath the thin film resistance element, therefore the resistance element cannot be "through" the 
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insulating film. The specification and drawings clearly disclose the resistance element is in fact 
above the insulating film. No new matter should be entered. 

Corrected drawing sheets in conpliance with 37 CFR 1 . 1 2 1 (d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed fi-om the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
apphcation must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 . 121(d). If the changes are not accepted by the examiner, the apphcant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

Claims 1 and 6 are objected to because of the following informalities: 
Regarding claim 1, the Umitation "a thin film resistance element through an interlay er 
insulating film" is objected to. The claim further states that the upper surface of the interlayer 
insulating film is beneath the thin film resistance element, therefore the resistance element 
cannot be "through" the insulating film. The specification and drawings clearly disclose the 
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resistance element is in fact above the insulating film. It is suggested the word "through" be 
replaced with a more suitable alternative such as "over" or "above". Claim 6 has similar 
problems. 

Appropriate correction is required; 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, arid exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-5 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for a taper angle greater than 0 degrees, does not reasonably provide 
enablement for a taper angle of 0 degrees. The specification does not enable any person skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and use the 
invention commensurate in scope with these claims. The claim limitation "10° or less" includes 0 
degrees. However, the claim also requires "a step on the upper surface of the interlayer 
insulating film". If the taper angle as claimed was equal to 0 degrees, there would be no step. 
Therefore, the claim can only be enabled for a taper angle greater than 0 degrees. 

Claim Rejections -35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in . 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 2, 4-6 are rejected under 35 U.S.C. 103(a) as obvious over Nagao et al. (US 
PGPub 2001/0053559, hereinafter Nagao). 

Regarding claim 1, Figures 1 and 4 of Nagao discloses a semiconductor device having a 
thin fihn resistance element 1 1 1 through an interlayer insulating film (1 10 or 403) above an area 
where a wire (107 or 401) is formed on a semiconductor substrate (100 or 400), wherein a taper 
angle at which a line connecting the local maximum and minimum points of a step on the upper 
surface of the interlayer insulating film beneath an area where the thin film resistance element is 
formed intersects to the surface of the semiconductor substrate. Note that pixel electrode 1 1 1 
inherently has a resistance and therefore can be considered a resistance element. Also note that 
Nagao discloses the device shown in Figure 1 is formed using the principles shown in Figure 4 
(paragraph [0030]), so it also has the step and tapered angle shown in Figure 4. Nagao does not 
specifically disclose that the taper angle is 10 degrees or less. However, Nagao does disclose it 
is desirable to improve the flatness (paragraphs [0016] and [0033]). This is supported by the fact 
that Figure 1 appears to show the insulating film 110 has a completely flat surface. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify Nagao by using a taper angle less than 10 degrees, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in the art. 
In reBoesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Regarding claim 2, Figure 1 of Nagao discloses the interlayer insulating film 1 10 
comprises an inorganic spin-on-glass (SOG) film (paragraph [0031]) formed so as to cover the 
overall area below the area where the thin film resistance element is formed. 

Regarding claim 4, Figure 1 of Nagao discloses the thin film resistance element 1 1 1 is 
formed on an area where the wire 107 is formed. Figure 4 of Nagao discloses a wire interval of 
5-300 microns (based on subtracting "L" from "P", paragraph [0018]), although it is not clear if 
the same spacing is used for the wires 107 and 108 shown in the device of Figure 1. Therefore, it 
appears Nagao does not specifically disclose the wire interval is L7 microns or more. However, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to use the claimed wiring interval, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 5, Figure 1 of Nagao discloses the thin film resistance element 1 1 1 is 
formed above the area where the wire 107 is formed, and the thin film resistance element and the 
wire are disposed in parallel to each other so that the projections thereof are overlapped with 
each other. Note the pixel electrode 1 1 1 inherently extends in more than one direction. For 
instance, looking at Figure 1^ the electrode 1 1 1 also extends into the page, making it parallel to 
the wire 107. Alternatively, it can be considered that electrode 1 1 1 is parallel to wire 107 in the 
sense that 1 1 1 is parallel to the width direction of the wire 107. 

Regarding claim 6, Figure 1 of Nagao discloses a thin film resistance element 111 
through an interlayer insulating film 1 10 above an area where a wire 107 is formed, wherein the 
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insulating film comprises an inorganic SOG film (paragraph [003 1]) formed so as to cover the 
overall area below an area where the thin film resistance element is formed. 

Claims 1, 3, and 6 are rejected under 35 U.S.C. l'03(a) as being unpatentable over Shiiki 
et al. (US PGPUB 2002/0020879, hereinafter Shiiki) in view of Nagao. 

Regarding claim 1, Figure lA of Shiiki discloses a semiconductor device having a thin 
film resistance element 2 through an interlayer insulating fihn 3 above an area where a wire (4 or 
6) is formed on a semiconductor substrate. Shiiki does not specifically disclose a taper angle at 
which a line connecting the local maximum and minimum points of a step on the upper surface 
of the interlayer insulating film beneath an area where the thin film resistance element is formed 
intersects to the surface of the semiconductor substrate is set to 10 degrees or less. Figure 4 of 
Nagao discloses a method of forming an interlayer insulating film 403 over wires 401, wherein 
the upper surface of the insulating film has a small step. In view of such teaching, it would have 
been obvious to the ordinary artisan at the time the invention was made to modify the invention 
of Shiiki by using the method of Nagao for the purpose of obtaining a relatively flat surface 
(paragraph [0033] of Nagao) without requiring any additional planarization steps, such as CMP. 
A further difference between Shiiki and the claimed invention is the taper angle is less than 10 
degrees. However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to further modify Shiiki and Nagao by using a taper angle less than 10 
degrees, since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Regarding claim 3, since the step in the insulating film is formed as a result of the 
underlying wiring 6, and that wiring is located under the resistance element, it follows that an 
upper surface of the interlayer insulating film has a higher area adjacent to an area where the thin 
film resistance element is formed than in an area where the resistance element is not formed (see 
Figures 1 A and IB of Shiiki). It is further obvious to use the inorganic SOG film of Nagao for 
the purpose of using an insulating material that can function as a good leveling film. 

Regarding claim 6, Figure 1 A of Shiiki discloses a thin film resistance element 2 through 
an interlayer insulating film 3 above an area where a wire 4 is formed, wherein the film is 
formed to cover the overall area below an area where the thin film resistance element is formed. 
It is obvious to use the inorganic SOG film of Nagao for the purpose of using an insulating 
material that can fiinction as a good leveling film 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is (571) 272-1731. 

The examiner can normally be reached from 8:30 AM - 5:30 PM. If attenpts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Tom Thomas can be reached 
on (571) 272-1664. The fax phone numbers for the organization where this appUcation or 
proceeding is assigned are (703) 872-9306 for regular communications and (703) 872-9306 for 
After Final communications. 

\ o <^ Vvo*«^ Matthew C. Landau 
SWWWSORYWTENTB^^^ • May 13, 2005 



